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FLUIDITY-IMPROVING AGENT, AROMATIC 
POLYCARBONATE RESIN COMPOSITION, 

AND SHAPED ARTICLE THEREOF 

TECHNICAL FIELD 

[0001] The present invention relates to a ?uidity-improving 
agent capable of improving ?uidity of an aromatic polycar 
bonate resin at the time of shaping Without deteriorating the 
intrinsic characteristic properties of the aromatic polycarbon 
ate resin, namely, transparency, resistance to exfoliation of 
surface layer, thermal resistance, impact resistance, and 
chemical resistance, and relates to an aromatic polycarbonate 
resin composition Which is containing the ?uidity-improving 
agent and excellent in ?uidity, and relates to a shaped article 
of the aromatic polycarbonate resin composition. 
[0002] The present application claims the priority of Japa 
nese Patent Application No. 2006-347,026 ?led on Dec. 25, 
2006, the contents of Which are incorporated herein by refer 
ence. 

BACKGROUND ART 

[0003] Aromatic polycarbonate resins are excellent in 
mechanical strength, thermal resistance, electrical character 
istic properties, and dimensional stability, and hence used in 
a variety of ?elds such as OA, namely, of?ce automation, 
appliances, information and communications equipment, 
electric and electronic equipment, electric household appli 
ances, automotive parts, and building materials. HoWever, the 
aromatic polycarbonate resins are non-crystalline and hence 
molding process temperatures thereof are high and not good 
in melt ?uidity. 
[0004] There have been proposed various methods to 
improve melt ?uidity and injection moldability of the aro 
matic polycarbonate resins Without deteriorating their excel 
lent characteristic properties. 
[0005] For example, there has been proposed a method in 
Which a copolymer obtained by polymerizing an aromatic 
vinyl monomer and a phenyl(meth)acrylate monomer is com 
pounded in a polycarbonate resin (Patent Document 1). 
[0006] By this method, melt ?uidity at the time of shaping 
is improved, hoWever, transparency and impact resistance of 
a thus obtained shaped article are insu?icient and further 
improvement is desired. 
[0007] In addition, there also has been proposed a method 
in Which a copolymer having a functional group such as 
epoxy group is compounded in a polycarbonate resin (Patent 
Document 2). 
[0008] HoWever, there has been a problem such that trans 
parency and impact resistance of a shaped article is loWered 
because deterioration is advanced by residence of a com 
pounded substance of the polycarbonate resin With the 
copolymer having a functional group such as epoxy group 
during melt-kneading of the compounded substance oWing to 
a high reactivity of the functional group. 
[0009] Further, there has been proposed a method in Which 
a styrene-acrylonitrile copolymer having a carboxyl group 
and a styrene-acrylonitrile copolymer having an epoxy group 
are compounded in an aromatic polycarbonate resin (Patent 
Document 3). 
[0010] Although this method can improve ?uidity at the 
time of shaping Without deteriorating mechanical strength 
and thermal resistance of a thus obtained resin composition, 
there has been a problem such that this method cannot be 
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applied to uses Where transparency is required because trans 
parency of a shaped article thus obtained is loWered. 
[0011] Patent Document 1: International Publication No. 
WO 2005/030,819 

[0012] Patent Document 2: Japanese Patent Application 
Laid-Open No. 2000-178,432 

[0013] Patent Document 3: Japanese Patent Application 
Laid-Open No. Hei 06-306,230 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 

[0014] It is an object of the present invention to provide a 
?uidity-improving agent capable of improving ?uidity of an 
aromatic polycarbonate resin at the time of shaping Without 
deteriorating the intrinsic characteristic properties of the aro 
matic polycarbonate resin, namely, transparency, resistance 
to exfoliation of surface layer, thermal resistance, impact 
resistance, and chemical resistance. It is another object of the 
present invention to provide an aromatic polycarbonate resin 
composition Which is containing the ?uidity-improving agent 
and excellent in ?uidity. It is another object of the present 
invention to provide a shaped article of the aromatic polycar 
bonate resin composition. 

Means to Solve the Problem 

[0015] The present inventors have diligently researched to 
solve the above-mentioned subject and found that it is pos 
sible to improve ?uidity of the aromatic polycarbonate resin 
at the time of shaping Without deteriorating the intrinsic char 
acteristic properties of the aromatic polycarbonate resin by 
using a polymer having a functional group (X) and a polymer 
having a functional group (Y) capable of reacting With the 
functional group Q() as a ?uidity-improving agent and by 
melt-kneading the ?uidity-improving agent With the aromatic 
polycarbonate resin. 
[0016] More speci?cally, the ?uidity-improving agent of 
the present invention is the one comprising 0.5 to 99.5 parts 
by mass of a polymer (A) Which is obtained by polymerizing 
a monomer mixture (a) comprising 0.5 to 99% by mass of (al) 
an aromatic vinyl monomer, 0.5 to 99% by mass of (a2) a 
phenyl(meth)acrylate or a phenyl(meth)acrylate having a 
substituent in a phenyl group, and 0.5 to 5% by mass of (a3) 
a vinyl monomer having a functional group Qi), and 0.5 to 
99.5 parts by mass of a polymer (B) Which is obtained by 
polymerizing a monomer mixture (b) comprising (bl) a phe 
nyl(meth)acrylate or a phenyl(meth)acrylate having a sub 
stituent in a phenyl group With a compound having a func 
tional group (Y) capable of reacting With the functional group 
Q(), with the proviso that a total of the polymer (A) and the 
polymer (B) is 100 parts by mass. 
[0017] In addition, the ?uidity-improving agent of the 
present invention is the one comprising 10 to 45 parts by mass 
of the aforementioned polymer (A), 10 to 45 parts by mass of 
the aforementioned polymer (B), and 10 to 80 parts by mass 
of a polymer (C) Which is obtained by polymerizing a mono 
mer mixture (c) comprising 0.5 to 99.5% by mass of (cl) an 
aromatic vinyl monomer and 0.5 to 99.5% by mass of (c2) a 
phenyl(meth)acrylate or a phenyl(meth)acrylate having a 
substituent in a phenyl group, With the proviso that a total of 
the polymers (A) to (C) is 100 parts by mass. 
[0018] In addition, the ?uidity-improving agent of the 
present invention is preferably the one Which is obtained by 
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reacting the functional group (X) possessed by the polymer 
(A) With the functional group (Y) possessed by the polymer 
(B). 
[0019] It is preferable that the functional group Q() be an 
epoxy group and the functional group (Y) be a carboxyl 
group. 
[0020] The aromatic polycarbonate resin composition of 
the present invention comprises 70 to 99.9% by mass of an 
aromatic polycarbonate resin and 0.1 to 30% by mass of the 
aforementioned ?uidity-improving agent. 
[0021] In addition, the aromatic polycarbonate resin com 
position of the present invention comprises 69.9 to 99.8% by 
mass of an aromatic polycarbonate resin, 0.1 to 30% by mass 
of the aforementioned ?uidity-improving agent, and 0.1 to 
30% by mass of a light diffusing agent. 
[0022] The shaped article of the present invention is 
obtained by shaping the aforementioned aromatic polycar 
bonate resin composition. 

EFFECT OF THE INVENTION 

[0023] According to the ?uidity-improving agent of the 
present invention, it can improve ?uidity of an aromatic poly 
carbonate resin at the time of shaping Without deteriorating 
the intrinsic characteristic properties of the aromatic polycar 
bonate resin, namely, transparency, resistance to exfoliation 
of surface layer, thermal resistance, impact resistance, and 
chemical resistance. 
[0024] According to the aromatic polycarbonate resin com 
position of the present invention, a shaped article can be 
obtained With excellent ?uidity of the aromatic polycarbonate 
resin composition at the time of shaping, and hence excellent 
performance for hard coated articles, glaZing materials, light 
diffusing plates, optical disk substrates, and light guide plates 
can be realiZed. 

[0025] The shaped article of the present invention has the 
intrinsic characteristic properties of aromatic polycarbonate 
resin and is useful for hard coated articles, glaZing materials, 
light diffusing plates, optical disk substrates, and light guide 
plates. 

BRIEF DESCRIPTION OF DRAWINGS 

[0026] FIG. 1: A diagram illustrating the results of mea 
surement of Warp (Example 19 and Comparative Example 
14). 
[0027] FIG. 2: A diagram illustrating the results of mea 
surement of phase difference (Example 19 and Comparative 
Example 14). 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0028] The polymer (A) in the present invention is obtained 
by polymerizing a monomer mixture (a) comprising (a1) an 
aromatic vinyl monomer, (a2) a phenyl(meth)acrylate or a 
phenyl (meth)acrylate having a sub stituent in a phenyl group, 
and (a3) a vinyl monomer having a functional group Q(). 
[0029] As (al) the aromatic vinyl monomer, for example, 
styrene, ot-methyl styrene, p-methyl styrene, p-t-butyl sty 
rene, p-methoxy styrene, o-methoxy styrene, 2,4-dimethyl 
styrene, chlorostyrene, bromostyrene, vinyl toluene, vinyl 
naphthalene, and vinylanthracene can be mentioned. These 
monomers can be used alone or in a combination of tWo or 

more kinds. 
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[0030] Among them, styrene, ot-methyl styrene, and p-t 
butyl styrene are preferable, and a combination of styrene and 
ot-methyl styrene is more preferable because the refractive 
index of the polymer (A) gets near to that of the aromatic 
polycarbonate resin and hence the glass transition tempera 
ture of the polymer (A) becomes high. 
[0031] When (al) the aromatic vinyl monomer is a combi 
nation of styrene and ot-methyl styrene, the content of ot-me 
thyl styrene in (al) the aromatic vinyl monomer is preferably 
10 to 70% by mass. 
[0032] When the content of ot-methyl styrene in (al) the 
aromatic vinyl monomer is 10% by mass or more, the glass 
transition temperature of a thus obtained polymer becomes 
high and transparency of the thus obtained polymer at a high 
temperature becomes good. The content of ot-methyl styrene 
is more preferably 20% by mass or more and furthermore 
preferably 30% by mass or more. 

[0033] When the content of ot-methyl styrene in (al) the 
aromatic vinyl monomer is 70% by mass or less, copolymer 
iZability does not become bad and rate of polymerization of 
the thus obtained polymer becomes high. The content of 
ot-methyl styrene is more preferably 60% by mass or less and 
furthermore preferably 50% by mass or less. 
[0034] As (a2) the phenyl(meth)acrylate or the phenyl 
(meth)acrylate having a substituent in a phenyl group, for 
example, phenyl(meth)acrylate, 4-t-butylphenyl(meth)acry 
late, bromophenyl(meth)acrylate, dibromophenyl(meth) 
acrylate, 2,4,6-tribromophenyl(meth)acrylate, monochlo 
rophenyl(meth)acrylate, dichlorophenyl(meth)acrylate, and 
trichlorophenyl(meth)acrylate can be mentioned. These 
monomers can be used alone or in a combination of tWo or 

more kinds. 

[0035] Among them, phenyl(meth)acrylate is preferable 
because compatibility With the aromatic polycarbonate resin 
is high and resistance to exfoliation of surface layer of the 
resultant shaped article is not deteriorated. 
[0036] Note that, “(meth)acryl” means “acryl” or “meth 
acryl” in the present description. 
[0037] As the functional group (X) possessed by (a3) the 
vinyl monomer of the present invention, for example, an 
epoxy group, carboxyl group, hydroxyl group, and amino 
group can be mentioned. 
[0038] As the vinyl monomer having the functional group 
Q(), for example, glycidyl(meth)acrylate, (meth)acrylic acid, 
2-hydroxyethyl(meth)acrylate, and dimethylaminoethyl 
(meth)acrylate can be mentioned. 
[0039] Among these functional groups Q(), the epoxy 
group is preferable because reactivity With the polymer (B) in 
the melt-kneading process is good. As the vinyl monomer 
having the epoxy group, glycidyl(meth)acrylate can be men 
tioned. 
[0040] The content of (al) the aromatic vinyl monomer in 
the monomer mixture (a) Which is 100% by mass is 0.5 to 
99% by mass, the content of (a2) the phenyl(meth)acrylate or 
the phenyl(meth)acrylate having a substituent in a phenyl 
group is 0.5 to 99% by mass, and the content of (a3) the vinyl 
monomer having a functional group Qi) is 0.5 to 5% by mass. 
[0041] When the content of (al) the aromatic vinyl mono 
mer in the monomer mixture (a) Which is 100% by mass is 
0.5% by mass or more, the resultant ?uidity-improving agent 
becomes incompatible With the aromatic polycarbonate resin 
and hence ?uidity of the aromatic polycarbonate resin at the 
time of shaping is improved and chemical resistance of the 
resultant shaped article is not deteriorated. The content of (a1) 
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the aromatic vinyl monomer is preferably 40% by mass or 
more and more preferably 60% by mass or more. 

[0042] When the content of (al) the aromatic vinyl mono 
mer in the monomer mixture (a) Which is 100% by mass is 
99% by mass or less, resistance to exfoliation of surface layer 
and mechanical characteristics of the resultant shaped article 
are not deteriorated. The content of (al) the aromatic vinyl 
monomer is preferably 95% by mass or less. 

[0043] When the content of (a2) the phenyl(meth)acrylate 
or the phenyl(meth)acrylate having a substituent in a phenyl 
group in the monomer mixture (a) Which is 100% by mass is 
0.5% by mass or more, resistance to exfoliation of surface 
layer and mechanical characteristics of the resultant shaped 
article are not deteriorated. The content of (a2) the phenyl 
(meth)acrylate or the phenyl(meth)acrylate having a substitu 
ent in a phenyl group is preferably 5% by mass or more. 

[0044] When the content of (a2) the phenyl(meth)acrylate 
or the phenyl(meth)acrylate having a substituent in a phenyl 
group in the monomer mixture (a) Which is 100% by mass is 
99% by mass or less, the resultant ?uidity-improving agent 
becomes incompatible With the aromatic polycarbonate resin 
and hence ?uidity of the aromatic polycarbonate resin at the 
time of shaping is improved and chemical resistance of the 
resultant shaped article is not deteriorated. The content of (a2) 
the phenyl(meth)acrylate or the phenyl(meth)acrylate having 
a substituent in a phenyl group is preferably 60% by mass or 
less and more preferably 40% by mass or less. 

[0045] When the content of (a3) the vinyl monomer having 
a functional group (X) in the monomer mixture (a) Which is 
100% by mass is 0.5% by mass or more, the resultant ?uidity 
improving agent is not decomposed at the time of melt-knead 
ing With the aromatic polycarbonate resin and ?uidity of the 
aromatic polycarbonate resin is improved. 
[0046] When the content of (a3) the vinyl monomer having 
a functional group (X) in the monomer mixture (a) Which is 
100% by mass is 5% by mass or less, there is not caused any 
deterioration attributed to residence at the time of melt 
kneading With the aromatic polycarbonate resin and ?uidity 
of the aromatic polycarbonate resin is improved. The content 
of (a3) the vinyl monomer is preferably 2.5% by mass or less. 

[0047] The monomer mixture (a) may contain (a4) another 
monomer copolymerizable With the monomers (a 1) to (a3), if 
necessary. 

[0048] As (a4) the other monomer, for example, alkyl 
(meth)acrylates such as methyl(meth)acrylate, ethyl(meth) 
acrylate, butyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, 
lauryl(meth)acrylate, stearyl(meth)acrylate, cyclohexyl 
(meth)acrylate, isobomyl(meth)acrylate, and t-butylcyclo 
hexyl(meth)acrylate; benzyl(meth)acrylate; multifunctional 
monomers such as allyl (meth)acrylate, 1,3-butylene glycol 
di(meth)acrylate, and divinylbenzene; vinyl benzoate; vinyl 
acetate; maleic anhydride; maleimide compounds such as 
N-phenylmaleimide and cyclohexylmaleimide; and ethyleni 
cally unsaturated monomers having piperidinyl groups can be 
mentioned. These monomers can be used alone or in a com 
bination of tWo or more kinds. 

[0049] The content of (a4) the other monomer in the mono 
mer mixture (a) Which is 100% by mass is 0 to 40% by mass. 

[0050] When the content of (a4) the other monomer in the 
monomer mixture (a) Which is 100% by mass is 40% by mass 
or less, ?uidity at the time of shaping is improved and chemi 
cal resistance of the resultant shaped article is not deterio 
rated. 
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[0051] It is preferable that the polymer (A) be incompatible 
With an aromatic polycarbonate resin and the refractive index 
thereof be close to that of the aromatic polycarbonate resin. 
[0052] Compatibility of a polymer With the aromatic poly 
carbonate resin is con?rmed as folloWs. 
[0053] A test piece is prepared by injection molding of a 
resin composition obtained by compounding 95 parts by mass 
of an aromatic polycarbonate resin and 5 parts by mass of a 
polymer, and an image of a Transmission Electron Micro 
scope, hereinafter represented as “TEM”, of the test piece is 
taken, and the image thus taken is subjected to an image 
analysis. 
[0054] When the polymer dispersing in a matrix of the 
aromatic polycarbonate resin is observed as a separated phase 
as a domain With a volume average domain radius, repre 
sented as dv, of 0.05 um or larger, it is judged that the polymer 
is incompatible With the aromatic polycarbonate resin. When 
the polymer is not observed as a separated phase as a domain 
With a volume average domain radius, represented as dv, of 
0.05 pm or larger, it is judged that the polymer is compatible 
With the aromatic polycarbonate resin. 
[0055] For the image analysis of the TEM image at the time 
of calculating the volume average domain radius, represented 
as dv, for example, an image analysis softWare such as Image 
ProPlus Ver. 4.0 for WindoWs, trade name, can be used. 
[0056] With the image analysis, every domain area R], j 
being 1 to n, is obtained for all domains of npieces in the TEM 
image and a radius d], j being 1 to n, in terms of a perfect circle 
converted from the domain area according to the folloWing 
equation 1 is calculated. 

[0057] In the next place, the volume average domain radius, 
represented as dv, is calculated from the radius d], using the 
folloWing equation 2. 
[0058] Speci?cally, the calculation method described in J. 
Macromol. Sci.-Phys., B38 (5& 6), 527, 1999 is used. 

[0059] The domain of the polymer in the test piece is ori 
ented in a ?oW direction because a ?oW is applied on the test 
piece to be obtained by injection molding. Therefore, there 
sometimes appears anisotropy in the volume average domain 
radius, represented as dv, to be calculated by the image analy 
sis of the TEM image. Consequently, in the present invention, 
a thin slice for the TEM image observation is cut out from the 
surface orthogonal to the ?oW direction. 
[0060] As the method for polymerization to obtain the 
polymer (A) of the present invention, for example, an emul 
sion polymerization method, suspension polymerization 
method, solution polymerization method, and bulk polymer 
ization method can be mentioned, hoWever, the suspension 
polymerization method and the emulsion polymerization 
method are preferable from the vieWpoint of easiness in a 
recovery method. HoWever, in the case of the emulsion poly 
merization method, it is preferable to recover the polymer (A) 
by acid coagulation, using a carboxylic acid emulsi?er or by 
salt coagulation With a salt such as calcium acetate, using a 
nonion-anion emulsi?er such as phosphate ester because it is 
apprehended that salts remaining in the polymer (A) cause 
decomposition of an aromatic polycarbonate resin. 
[0061] As a polymerization initiator, for example, an 
organic peroxide, persulfate, redox initiator composed of a 
combination of a reducing agent and an organic peroxide or 
persulfate, and azo compound can be mentioned. 

Equation 2: 
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[0062] The amount of the functional group (X) of the poly 
mer (A) is 0.01 to 0.2 mmol/g and preferably 0.03 to 0.1 
mmol/ g. 
[0063] When the amount of the functional group (X) of the 
polymer (A) is 0.01 mmol/ g or more, reactivity With the 
polymer (B) becomes su?icient, so that resistance to exfolia 
tion of surface layer and mechanical characteristics of the 
resultant shaped article are not deteriorated. 
[0064] When the amount of the functional group (X) of the 
polymer (A) is 0.2 mmol/g or less, there is not caused any 
deterioration attributed to residence at the time of melt 
kneading With an aromatic polycarbonate resin and ?uidity of 
the aromatic polycarbonate resin is improved. 
[0065] The mass average molecular Weight of the polymer 
(A) is 5,000 or more, preferably 10,000 or more, more pref 
erably 15,000 or more, furthermore preferably 30,000 or 
more, and particularly preferably 40,000 or more. In addition, 
the mass average molecular Weight of the polymer (A) is 
200,000 or less, preferably 170,000 or less, more preferably 
150,000 or less, furthermore preferably 120,000 or less, and 
particularly preferably 100,000 or less. 
[0066] When the mass average molecular Weight of the 
polymer (A) is 5,000 or more, the amount of a loW molecular 
Weight compound is relatively small, so that thermal resis 
tance of a resultant shaped article is not deteriorated. In addi 
tion, poor appearance of the shaped article caused by a smoke 
emission at the time of melt-kneading does not occur. When 
a shaped article good in transparency at a high temperature, 
namely, a shaped article having a small temperature depen 
dence of transparency, is necessary, the higher mass average 
molecular Weight of the polymer is preferable. 
[0067] When the mass average molecular Weight of the 
polymer (A) is 200,000 or less, melt viscosity of a resultant 
aromatic polycarbonate resin composition does not become 
high, so that su?icient improving effect in melt ?uidity can be 
obtained. 
[0068] The polymer (B) in the present invention is obtained 
by polymerizing a monomer mixture (b) comprising (b1) a 
phenyl(meth)acrylate or a phenyl(meth)acrylate having a 
substituent in a phenyl group With a compound having a 
functional group (Y) capable of reacting With the functional 
group 04) 
[0069] As (b1) the phenyl(meth)acrylate or the phenyl 
(meth)acrylate having a substituent in a phenyl group, the 
same monomers as in the case of the aforementioned mono 

mer (a2) can be used. These monomers can be used alone or 
in a combination of tWo or more kinds. 

[0070] Among them, phenyl(meth)acrylate is preferable 
because compatibility With an aromatic polycarbonate resin 
is high and resistance to exfoliation of surface layer of a 
resultant shaped article is not deteriorated. 
[0071] The content of (b1) the phenyl(meth)acrylate or the 
phenyl(meth)acrylate having a substituent in a phenyl group 
in the monomer mixture (b) Which is 100% by mass is 0.5 to 
100% by mass. 
[0072] When the content of (b1) the phenyl(meth)acrylate 
or the phenyl(meth)acrylate having a substituent in a phenyl 
group in the monomer mixture (b) Which is 100% by mass is 
0.5% by mass or more, resistance to exfoliation of surface 
layer and -mechanical characteristics of the resultant shaped 
article are not deteriorated. The content of (b1) the phenyl 
(meth)acrylate or the phenyl(meth)acrylate having a substitu 
ent in a phenyl group is preferably 25% by mass or more and 
more preferably 60% by mass or more. 
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[0073] The monomer mixture (b) may contain (b2) another 
monomer copolymeriZable With the monomer (b 1 ), if neces 
sary. 
[0074] As (b2) the other monomer, for example, aromatic 
vinyl monomers such as styrene and ot-methyl styrene; alkyl 
(meth)acrylates such as methyl(meth)acrylate, ethyl(meth) 
acrylate, butyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, 
lauryl(meth)acrylate, stearyl(meth)acrylate, cyclohexyl 
(meth)acrylate, isobornyl(meth)acrylate, and t-butylcyclo 
hexyl(meth)acrylate; benZyl(meth)acrylate; vinyl monomers 
having functional groups such as 2-hydroxyethyl(meth)acry 
late, N-methylol acrylamide, and methacryloyloxyethyl iso 
cyanate; multifunctional monomers such as allyl(meth)acry 
late, 1,3-butylene glycol di(meth)acrylate, and divinyl 
benZene; vinyl benZoate; vinyl acetate; maleic anhydride; 
maleimide compounds such as N-phenylmaleimide and 
cyclohexylmaleimide; polycaprolactone macromonomer; 
and ethylenically unsaturated monomers having piperidinyl 
groups can be mentioned. These monomers can be used alone 
or in a combination of tWo or more kinds. 

[0075] The content of (b2) the other monomer in the mono 
mer mixture (b) Which is 100% by mass is 0 to 99.5% by mass. 

[0076] When the content of (b2) the other monomer in the 
monomer mixture (b) Which is 100% by mass is 99.5% by 
mass or less, ?uidity at the time of shaping is improved and 
chemical resistance of the resultant shaped article is not dete 
riorated. The content of (b2) the other monomer is preferably 
75% by mass or less and more preferably 40% by mass or less. 

[0077] When the functional group Qi) is an epoxy group, as 
the functional group (Y), for example, a carboxyl group, 
hydroxyl group, and methylol group can be mentioned. 
Among them, the carboxyl group is preferable because it has 
a good reactivity With the epoxy group. 
[0078] When the functional group (X) is a carboxyl group, 
as the functional group (Y), for example, a hydroxyl group 
and isocyanate group can be mentioned. 

[0079] When the functional group (X) is a hydroxyl group, 
as the functional group (Y), for example, an isocyanate group 
can be mentioned. 

[0080] When the functional group Qi) is an amino group, as 
the functional group (Y), for example, a carboxyl group can 
be mentioned. 

[0081] When the functional group (Y) is a carboxyl group, 
the polymer (B) can be obtained by polymeriZing the mono 
mer mixture (b) With a compound having the carboxyl group. 
[0082] As the compound having the carboxyl group, for 
example, a monomer having a carboxyl group such as (meth) 
acrylic acid; a chain transfer agent having a carboxyl group 
such as 3-mercaptopropionic acid; a polymeriZation initiator 
having a carboxyl group such as 4,4'-aZobis(4-cyanovaleric 
acid) or 2,2'-aZobis[N-(2-carboxyethyl)-2-methyl-propiona 
midine] can be mentioned. These compounds can be used 
alone or in a combination of tWo or more kinds. 

[0083] Among them, the chain transfer agent having a car 
boxyl group and the polymeriZation initiator having a car 
boxyl group are preferable because a carboxyl group can be 
effectively introduced into a terminal of the polymer (B). 
[0084] As the polymer (B), a phenyl methacrylate polymer 
in Which 3-mercaptopropionic acid has beenused as the chain 
transfer agent or a phenyl methacrylate-methyl methacrylate 
copolymer in Which 3-mercaptopropionic acid has been used 
as the chain transfer agent and the content of the phenyl 
methacrylate is 90% by mass or more is preferable. 
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[0085] The polymer (B) is compatible With an aromatic 
polycarbonate resin. 
[0086] In other Words, the polymer (B) dispersing in a 
matrix of the aromatic polycarbonate resin is not observed as 
a separated phase as a domain With a volume average domain 
radius, represented as dv, of 0.05 um or larger. 
[0087] As the method for polymerization to obtain the 
polymer (B), the same methods as in the case of the polymer 
(A) can be used. 
[0088] The amount of the functional group (Y) of the poly 
mer (B) is 0.02 to 0.5 mmol/g and preferably 0.05 to 0.3 
mmol/ g. 
[0089] When the amount of the functional group (Y) of the 
polymer (B) is 0.02 mmol/ g or more, reactivity With the 
polymer (A) becomes suf?cient, so that a re?ned domain of 
the polymer is formed in a matrix of the aromatic polycar 
bonate resin and the resultant shaped article has a high degree 
of transparency. 
[0090] When the amount of the functional group (Y) of the 
polymer (B) is 0.5 mmol/g or less, hydrolysis and thermal 
decomposition do not occur at the time of melt-kneading. 
[0091] The mass average molecular Weight of the polymer 
(B) is 5,000 or more and preferably 10,000 or more. In addi 
tion, the mass average molecular Weight of the polymer (B) is 
200,000 or less, preferably 120,000 or less, more preferably 
100,000 or less, and furthermore preferably 50,000 or less. 
[0092] When the mass average molecular Weight of the 
polymer (B) is 5,000 or more, the amount of a loW molecular 
Weight compound is relatively small, so that thermal resis 
tance of the resultant shaped article is not deteriorated. In 
addition, poor appearance of the shaped article caused by a 
smoke emission at the time of melt-kneading does not occur. 
[0093] When the mass average molecular Weight of the 
polymer (B) is 200,000 or less, compatibility With an aro 
matic polycarbonate resin is not loWered and appearance of 
the resultant shaped article becomes good. 
[0094] The content of the polymer (A) in the ?uidity-im 
proving agent is 0.5 to 99.5 parts by mass and preferably 30 to 
70 parts by mass. The content of the polymer (B) in the 
?uidity-improving agent is 0.5 to 99.5 parts by mass and 
preferably 30 to 70 parts by mass. Note that, the total of the 
polymer (A) and the polymer (B) is 100 parts by mass. 
[0095] The amount of the functional group Q() in the ?u 
idity-improving agent is preferably loWer than that of the 
functional group (Y) in the ?uidity-improving agent. 
[0096] The polymer (C) in the present invention is obtained 
by polymerizing a monomer mixture (c) comprising (c1) an 
aromatic vinyl monomer and (c2) a phenyl(meth)acrylate or a 
phenyl(meth)acrylate having a sub stituent in a phenyl group. 
[0097] As (c1) the aromatic vinyl monomer, the same 
monomers as in the case of the aforementioned aromatic vinyl 
monomer (a1) can be used. These monomers can be used 
alone or in a combination of tWo or more kinds. 

[0098] Among them, styrene, ot-methyl styrene, and p-t 
butyl styrene are preferable and a combination of styrene and 
ot-methyl styrene is more preferable because the refractive 
index of the polymer (C) gets near to that of the aromatic 
polycarbonate resin and hence the glass transition tempera 
ture of the polymer (C) becomes high. 
[0099] When (c1) the aromatic vinyl monomer is a combi 
nation of styrene and ot-methyl styrene, the content of ot-me 
thyl styrene in (c 1) the aromatic vinyl monomer is preferably 
10 to 70% by mass. 
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[0100] When the content of ot-methyl styrene in (c1) the 
aromatic vinyl monomer is 10% by mass or more, the glass 
transition temperature of a thus obtained polymer becomes 
high and transparency of the thus obtained polymer at a high 
temperature becomes good. The content of ot-methyl styrene 
in (c1) the aromatic vinyl monomer is more preferably 20% 
by mass or more and furthermore preferably 30% by mass or 
more. 

[0101] When the content of ot-methyl styrene in (c1) the 
aromatic vinyl monomer is 70% by mass or less, copolymer 
izability does not become bad and rate of polymerization of 
the thus obtained polymer becomes high. The content of 
ot-methyl styrene in (c 1) the aromatic vinyl monomer is more 
preferably 60% by mass or less and furthermore preferably 
50% by mass or less. 

[0102] As (c2) the phenyl(meth)acrylate or the phenyl 
(meth)acrylate having a substituent in a phenyl group, the 
same monomers as in the case of the aforementioned mono 

mer (a2) can be used. These monomers can be used alone or 

in a combination of tWo or more kinds. 

[0103] Among them, phenyl(meth)acrylate is preferable 
because compatibility With the aromatic polycarbonate resin 
is high and resistance to exfoliation of surface layer of the 
resultant shaped article is not deteriorated. 

[0104] The content of (c1) the aromatic vinyl monomer in 
the monomer mixture (c) Which is 100% by mass is 0.5 to 
99.5% by mass and the content of (c2) the phenyl(meth) 
acrylate or the phenyl(meth)acrylate having a sub stituent in a 
phenyl group is 0.5 to 99.5% by mass. 

[0105] When the content of (c1) the aromatic vinyl mono 
mer in the monomer mixture (c) Which is 100% by mass is 
0.5% by mass or more, the resultant ?uidity-improving agent 
becomes incompatible With the aromatic polycarbonate resin 
and hence ?uidity at the time of shaping is improved and 
chemical resistance of the resultant shaped article is not dete 
riorated. The content of (c1) the aromatic vinyl monomer in 
the monomer mixture (c) Which is 100% by mass is preferably 
40% by mass or more and more preferably 60% by mass or 
more. 

[0106] When the content of (c1) the aromatic vinyl mono 
mer in the monomer mixture (c) Which is 100% by mass is 
99.5% by mass or less, resistance to exfoliation of surface 
layer and mechanical characteristics of the resultant shaped 
article are not deteriorated. The content of (c1) the aromatic 
vinyl monomer in the monomer mixture (c) Which is 100% by 
mass is preferably 95% by mass or less 

[0107] When the content of (c2) the phenyl(meth)acrylate 
or the phenyl(meth)acrylate having a substituent in a phenyl 
group in the monomer mixture (c) Which is 100% by mass is 
0.5% by mass or more, resistance to exfoliation of surface 
layer and mechanical characteristics of the resultant shaped 
article are not deteriorated. The content of (c2) the phenyl 
(meth)acrylate or the phenyl(meth)acrylate having a substitu 
ent in a phenyl group is preferably 5% by mass or more. 

[0108] When the content of (c2) the phenyl(meth)acrylate 
or the phenyl(meth)acrylate having a substituent in a phenyl 
group in the monomer mixture (c) Which is 100% by mass is 
99.5% by mass or less, the resultant ?uidity-improving agent 
becomes incompatible With the aromatic polycarbonate resin 
and hence ?uidity at the time of shaping is improved and 
chemical resistance of the resultant shaped article is not dete 
riorated. The content of (c2) the phenyl(meth)acrylate or the 
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phenyl(meth)acrylate having a substituent in a phenyl group 
is preferably 60% by mass or less and more preferably 40% 
by mass or less. 
[0109] The monomer mixture (c) may contain (c3) another 
monomer copolymeriZable With the monomers (c 1) and (c2), 
if necessary. 
[0110] As (c3) the other monomer, the same monomers as 
in the case of the aforementioned monomer (a4) can be used. 
These monomers can be used alone or in a combination of tWo 
or more kinds. 

[0111] The content of (c3) the other monomer in the mono 
mer mixture (c) Which is 100% by mass is 0 to 40% by mass. 
[0112] When the content of (c3) the other monomer in the 
monomer mixture (c) Which is 100% by mass is 40% by mass 
or less, ?uidity at the time of shaping is improved and chemi 
cal resistance of the resultant shaped article is not deterio 
rated. 
[01 13] The polymer (C) is preferably incompatible With the 
aromatic polycarbonate resin and the refractive index of the 
polymer (C) preferably gets near to that of the aromatic poly 
carbonate resin. 
[0114] In other Words, the polymer (C) dispersing in a 
matrix of the aromatic polycarbonate resin is observed as a 
separated phase as a domain With a volume average domain 
radius, represented as dv, of 0.05 um or larger. 
[0115] As the method for polymerization to obtain the 
polymer (C), the same methods as in the case of the polymer 
(A) can be used. 
[0116] The mass average molecular Weight of the polymer 
(C) is 5,000 or more, preferably 10,000 or more, and more 
preferably 15,000 or more. In addition, the mass average 
molecular Weight of the polymer (C) is 200,000 or less, pref 
erably 120,000 or less, and more preferably 100,000 or less. 
[0117] When the mass average molecular Weight of the 
polymer (C) is 5,000 or more, the amount of a loW molecular 
Weight compound is relatively small, so that thermal resis 
tance of the resultant shaped article is not deteriorated. In 
addition, poor appearance of the shaped article caused by a 
smoke emission at the time of melt-kneading does not occur. 
[0118] When the mass average molecular Weight of the 
polymer (C) is 200,000 or less, melt viscosity of a resultant 
aromatic polycarbonate resin composition does not become 
high, so that su?icient improving effect in melt ?uidity can be 
obtained. 
[0119] The ?uidity-improving agent of the present inven 
tion may contain the polymer (C). 
[0120] When the polymer (C) is contained, the content of 
the polymer (A) in the ?uidity-improving agent is 10 to 45 
parts by mass, the content ofthe polymer (B) is 10 to 45 parts 
by mass, and the content of the polymer (C) is 10 to 80 parts 
by mass. Note that, the total of the polymers (A) to (C) is 100 
parts by mass. 
[0121] When the content of the polymer (C) in the ?uidity 
improving agent (100 parts by mass) is 45 parts by mass or 
less, transparency of the resultant shaped article is not dete 
riorated and ?uidity at the time of shaping is further 
improved. 
[0122] It is preferable that the ?uidity-improving agent 
contain the polymers (A) to (C) such that the ratio of these 
polymers make an average refractive index of the polymers 
(A) to (C) become near to the refractive index of the aromatic 
polycarbonate resin. 
[0123] By compounding the ?uidity-improving agent of 
the present invention With an aromatic polycarbonate resin 
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and melt kneading a resultant mixture, the functional group 
Qi) possessed by the polymer (A) reacts With the functional 
group (Y) possessed by the polymer (B). Through the reac 
tion betWeen the functional group (X) and the functional 
group (Y), the ?uidity-improving agent is changed to exhibit 
an action of phase separation against the aromatic polycar 
bonate resin and to realiZe improving effect in ?uidity at the 
time of shaping. 
[0124] After the shaping, a re?ned domain of the ?uidity 
improving agent is formed in a matrix of the aromatic poly 
carbonate resin. As a result, the ?uidity-improving agent can 
improve ?uidity of the aromatic polycarbonate resin at the 
time of shaping Without deteriorating the intrinsic character 
istic properties of the aromatic polycarbonate resin, namely, 
transparency, resistance to exfoliation of surface layer, ther 
mal resistance, impact resistance, and chemical resistance. 
[0125] To compound the ?uidity-improving agent of the 
present invention With the aromatic polycarbonate resin, the 
folloWing method (I) or (II) can be used. 
[0126] (I): The ?uidity-improving agent compounded With 
the polymer (A), the polymer (B), and, if necessary, the poly 
mer (C) is subjected to compounding and melt-kneading 
together With the aromatic polycarbonate resin. 
[0127] (II): The ?uidity-improving agent compounded 
With the polymer (A), the polymer (B), and, if necessary, the 
polymer (C) is subjected to melt-kneading to cause a reaction 
betWeen the functional group (X) and the functional group 
(Y), and then compounded With the aromatic polycarbonate 
resin and further subjected to melt-kneading. 
[0128] In addition, a method in Which the polymer (B) is 
compounded and further subjected to melt-kneading after the 
polymer (A) has been compounded With the aromatic poly 
carbonate resin and subjected to melt-kneading, or a method 
in Which the aromatic polycarbonate resin is compounded 
With a masterbatch of the ?uidity-improving agent and the 
aromatic polycarbonate resin and subjected to melt-kneading 
after the masterbatch of the ?uidity-improving agent and the 
aromatic polycarbonate resin has been prepared can also be 
used. 

[0129] As the aromatic polycarbonate resin to be used in 
the present invention, those produced With conventional 
methods can be used. 

[0130] When the aromatic polycarbonate resin is 2,2-bis(4 
hydroxyphenyl)propane-derived polycarbonate, as the 
method for production thereof, for example, a method in 
Which 2,2-bis(4-hydroxyphenyl)propane is used as a raW 
material and phosgene is bloWn into it in the presence of an 
aqueous alkaline solution and a solvent; and a method in 
Which 2,2-bis(4-hydroxyphenyl)propane and a diester car 
bonate are subjected to transesteri?cation in the presence of a 
catalyst can be mentioned. 

[0131] The aromatic polycarbonate resin composition, 
Which is 100% by mass, of the present invention contains 70 
to 99.9% by mass of an aromatic polycarbonate resin and 0.1 
to 30% by mass of the ?uidity-improving agent of the present 
invention. 

[0132] The content of the ?uidity-improving agent in the 
aromatic polycarbonate resin composition Which is 100% by 
mass is preferably 0.5% by mass or more, more preferably 1% 
by mass or more, and furthermore preferably 3% by mass or 
more. The content of the ?uidity-improving agent in the aro 
matic polycarbonate resin composition Which is 100% by 
mass is preferably 20% by mass or less. 
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[0133] When the content of the ?uidity-improving agent in 
the aromatic polycarbonate resin composition Which is 100% 
by mass is 0. 1% by mass or more, ?uidity at the time of 
shaping is suf?ciently improved. 
[0134] When the content of the ?uidity-improving agent in 
the aromatic polycarbonate resin composition Which is 100% 
by mass is 30% by mass or less, mechanical characteristics of 
the aromatic polycarbonate resin is not deteriorated. 
[0135] The aromatic polycarbonate resin composition of 
the present invention may contain a light diffusing agent. 
[0136] As the light diffusing agent, for example, inorganic 
?ne particles such as glass ?ller, calcium carbonate, barium 
sulfate, silica, talc, mica, Wollastonite, and titanium oxide; 
and polymer ?ne particles such as organic crosslinked par 
ticles obtained by polymerizing a non-crosslinking monomer 
and a crosslinking monomer, silicone crosslinked particles, 
noncrystalline heat resistant polymer particles like polyether 
sulfone particles, epoxy resin particles, urethane resin par 
ticles, melamine resin particles, benZoguanamine resin par 
ticles, and phenol resin particles can be mentioned. 
[0137] As the light diffusing agent, polymer ?ne particles 
are preferable to inorganic ?ne particles. Compatibility 
betWeen light diffusing properties and total light transmit 
tance can be realiZed in a higher level by using the polymer 
?ne particles. 
[0138] Refractive indexes of the polymer ?ne particles are 
usually about 1.33 to 1.7. When the refractive indexes of the 
polymer ?ne particles are in this range, su?icient light diffus 
ing function can be realized When they are compounded in a 
resin composition. 
[0139] The average particle diameter of the light diffusing 
agent is preferably 0.01 to 50 pm, more preferably 0.1 to 10 
um, and furthermore preferably 0.1 to 8 um. The average 
particle diameter can be represented by 50% integrated dis 
tribution of particle siZe, represented as D50, With a laser 
light-scattering method. 
[0140] As the light diffusing agent, one With a narroW par 
ticle-siZe distribution is preferable, and one in Which ?ne 
particles having a diameter in the range of the average particle 
diameter 12 um occupy 70% by mass or more of the total ?ne 
particles in the particle-size distribution is more preferable. 
[0141] The absolute value of the difference in refractive 
index betWeen the light diffusing agent and the aromatic 
polycarbonate resin is preferably 0.02 to 0.2. When the dif 
ference in refractive index is in this range, light diffusing 
properties and total light transmittance can be made compat 
ible in a high level. It is more preferable that the refractive 
index of the light diffusing agent be loWer than that of the 
aromatic polycarbonate resin. 
[0142] When the light diffusing agent is contained in the 
aromatic polycarbonate resin composition, the aromatic 
polycarbonate resin composition, Which is 100% by mass, of 
the present invention contains 69.9 to 99.8% by mass of the 
aromatic polycarbonate resin, 0.1 to 30% by mass of the 
?uidity-improving agent of the present invention, and 0.1 to 
30% by mass of the light diffusing agent. 
[0143] When the content of the light diffusing agent is 0.1 
to 30% by mass in the aromatic polycarbonate resin compo 
sition Which is 100% by mass, suf?cient light diffusing fum 
ction can be realiZed. 

[0144] The aromatic polycarbonate resin composition of 
the present invention may be compounded With conventional 
additives such as stabiliZer, reinforcing agent, impact resis 
tance modi?er, and ?ame retardant, if necessary. For 
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example, a glass ?ber, carbon ?ber, and potassium titanate 
?ber can be contained to improve strength, stiffness, and 
?ame resistance of a resultant shaped article. Further, an 
engineering plastic composition such as polyethylene tereph 
thalate for improvement of chemical resistance and a rubber 
like elastomer for improvement of impact resistance can be 
compounded. 
[0145] The aromatic polycarbonate resin composition of 
the present invention is prepared by a conventional method in 
Which the ?uidity-improving agent, an aromatic polycarbon 
ate resin, and, if necessary, a light diffusing agent are com 
pounded and kneaded using, for example, Henschel mixer, 
Banbury mixer, a single screW extruder, tWin screW extruder, 
tWo roles, kneader, and brabender. 
[0146] The shaped article of the present invention is 
obtained by shaping the aromatic polycarbonate resin com 
position of the present invention With a conventional method 
such as injection molding method, extrusion molding 
method, compression molding method, bloW molding 
method, and cast molding method. The aromatic polycarbon 
ate resin composition of the present invention is particularly 
useful as a raW material for injection molded articles. 
[0147] The shaped article of the present invention can be 
applied for a variety of uses such as hard coated articles, 
glaZing materials, light diffusing plates, optical disk sub 
strates, light guide plates, medical materials, and sundries. 
[0148] In the next place, the hard coated article of the 
present invention Will be explained. 
[0149] The hard coated article of the present invention is 
one in Which a hard coat layer is provided on a surface of a 
shaped article obtained by shaping the aforementioned aro 
matic polycarbonate resin composition. 
[0150] The hard coat layer can be formed by coating a hard 
coating material on the surface of the shaped article obtained 
by shaping the aromatic polycarbonate resin composition 
folloWed by curing the hard coating material. 
[0151] As the hard coating material, for example, silicone 
hard coating materials and other organic resin type hard coat 
ing materials can be mentioned. 
[0152] The silicone hard coating material is one Which 
forms a cured resin layer having a siloxane bond. As the 
silicone hard coating material, for example, a partial hydroly 
sis-condensation product of a compound containing a com 
pound such as trialkoxysilane compound corresponding to a 
trifunctional siloxane unit as an essential component, a partial 
hydrolysis-condensation product of a compound containing a 
compound corresponding to a trifunctional siloxane unit and 
a compound such as tetraalkoxysilane compound corre 
sponding to a tetrafunctional siloxane unit, and a partial 
hydrolysis-condensation product of a mixture of these partial 
hydrolysis-condensation products and metal oxide ?ne par 
ticles such as colloidal silica can be mentioned. 

[0153] As the other organic resin type hard coating mate 
rial, for example, a melamine resin, urethane resin, alkyd 
resin, acrylic resin, and multifunctional acrylic resin can be 
mentioned. Among them, monomers or oligomers are pref 
erable such as a monofunctional or multifunctional (meth) 
acrylate like an urethane(meth)acrylate, epoxy(meth)acry 
late, polyester(meth)acrylate, and organic-inorganic hybrid 
(meth)acrylate obtained by condensating colloidal silica and 
(meth)acryloyl alkoxysilane; and an organic-inorganic 
hybrid vinyl compound. 
[0154] The coating of the hard coating material on a shaped 
article can be carried out by properly selecting a coating 
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method from conventional coating methods such as bar coat 
ing method, a dip coating method, ?oW coating method, spray 
coating method, spin coating method, and roller coating 
method, depending on a shape of the shaped article. Among 
them, dip coating method, ?oW coating method, and spray 
coating method are preferable because these methods can 
easily cope With complicated shapes and can easily control 
thickness of coating ?lms. 
[0155] Curing of the hard coating material can be carried 
out by vaporiZing an organic solvent When the organic solvent 
is used folloWed by irradiating an active energy ray such as 
ultraviolet ray or electron beam, or by heating, or both of 
them. 
[0156] The hard coated article explained so far is excellent 
in shaping properties because it is composed of the aromatic 
polycarbonate resin composition having high melt ?uidity 
Without deteriorating the intrinsic characteristic properties of 
the aromatic polycarbonate resin, namely, transparency, 
resistance to exfoliation of surface layer, thermal resistance, 
impact resistance, and chemical resistance. 
[0157] The hard coated article of the present invention is 
useful in various uses such as various electric and electronic 
equipment, OA appliances, automotive parts, machine parts, 
agricultural materials, ?shery materials, transport containers, 
packaging containers, toys, and sundries because it is excel 
lent in transparency, thermal resistance, impact resistance, 
and appearance. In addition, it is suitable for building and 
automotive glaZing materials such as front door WindoWs 
(WindoW shields), rear door WindoWs, quarter WindoWs, back 
WindoWs, back door WindoWs, sun roofs, roof panels, and 
various WindoW materials because it is possible to make it 
large-siZed, light and thin-Walled, shape-complicated, and 
high-performanced. 
[0158] In the next place, the light diffusing plate of the 
present invention Will be explained. 
[0159] The light diffusing plate of the present invention can 
usually be produced by a conventional injection molding 
method from the aforementioned resin composition. 
[0160] The aromatic polycarbonate resin composition of 
the present invention is particularly proper for production of 
large-siZed and thin-Walled light diffusing plates, in particu 
lar, those for image display devices. The light diffusing plate 
having a surface area of 500 to 50,000 cm2 can be obtained by 
the aromatic polycarbonate resin composition of the present 
invention. The surface area of the light diffusing plate is 
preferably 1,000 to 25,000 cm2, and the thickness of the light 
diffusing plate is preferably 0.3 to 3 mm. As described above, 
large-siZed, highly dimensionally stable, and thin-Walled 
(light Weight) light diffusing plates can be produced by the 
aromatic polycarbonate resin composition of the present 
invention. 
[0161] The light diffusing plate may be a single layer plate 
having a surface shape such as Fresnel lens shape or cylin 
drical lens shape, or may be a laminated plate obtained by 
laminating another material having a surface shape such as 
Fresnel lens shape or cylindrical lens shape on the light dif 
fusing plate. 
[0162] The light diffusing plate explained so far is excellent 
in shaping properties because it is composed of the aromatic 
polycarbonate resin composition having high melt ?uidity 
Without deteriorating the intrinsic characteristic properties of 
the aromatic polycarbonate resin, namely, transparency, 
resistance to exfoliation of surface layer, thermal resistance, 
impact resistance, and chemical resistance. 
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[0163] In addition, the light diffusing plate of the present 
invention is excellent in chemical resistance and thus can be 
given a surface modi?cation, and as a result, another function 
can be given to the light diffusing plate. The term “surface 
modi?cation” means to provide a neW layer on a surface of a 
shaped article having diffusivity of light by means of depo 
sition such as physical deposition or chemical deposition; 
plating such as electroplating, electroless plating, or hot dip 
plating; painting; coating; or printing. 
[0164] In the next place, the optical disk substrate of the 
present invention Will be explained. 
[0165] The optical disk substrate of the present invention 
can usually be produced from the aforementioned resin com 
position by melt shaping methods such as conventional injec 
tion molding methods including injection compression mold 
ing. In particular, the optical disk substrate of the present 
invention is suitable for the one to one side or both sides of 
Which a groove or a pit is transferred by injection molding 
method using a stamper because the aforementioned resin 
composition is provided With a high melt ?uidity and excel 
lent in shaping properties such as transfer properties, and is 
applicable to a Wide range of from a normal recording density 
to a high recording density. 
[0166] The injection molding machine and the stamper to 
be used may be conventional ones, hoWever, as a cylinder and 
a screW of the injection molding machine, it is preferable to 
use those composed of a material that has loW adhesive prop 
erties With the resin composition and has corrosion resistance 
and Wear resistance from the viewpoints of suppressing the 
generation of carbide originated from the resin composition 
and of increasing the credibility of the optical disk substrate. 
[0167] In addition, the environment of a shaping step is 
preferably kept as clean as possible taking account of the 
object of the present invention, and further, it is important to 
remove moisture from the resin composition previous to the 
shaping step by su?icient drying or to take measures for 
preventing residence of the resin composition in a shaping 
machine so as not to cause melting and decomposition of the 
resin composition. 
[0168] As for the optical disk, the speci?c laminate struc 
ture thereof is not particularly limited as long as the optical 
disk is provided With the optical disk substrate composed of 
the aforementioned resin composition. The optical disk can 
be exempli?ed by a form in Which a re?ective ?lm, a record 
ing layer, and a light transmitting layer are laminated on one 
side or both sides of the optical disk substrate, if necessary. 
[0169] The optical disk substrate explained so far has good 
shaping properties such as transfer properties, and further, 
birefringence of a shaped product made therefrom is 
improved because it is composed of the aromatic polycarbon 
ate resin composition having high melt ?uidity Without dete 
riorating the intrinsic characteristic properties of the aromatic 
polycarbonate resin, namely, transparency, resistance to exfo 
liation of surface layer, thermal resistance, impact resistance, 
and chemical resistance. Consequently, such an optical disk 
substrate is applicable to from an audio CD, having a record 
ing density of about 650 MB per a disk and having a diameter 
of 12 cm, to a disk having a high recording density. 

[0170] In the next place, the light guide plate of the present 
invention Will be explained. 
[0171] The light guide plate of the present invention can 
usually be produced from the aforementioned resin compo 
sition by conventional injection molding method. 
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[0172] The speci?c shape of the light guide plate is not 
particularly limited, however, the light guide plate can pref 
erably be exempli?ed by one having a Wedge-shaped cross 
sectional shape in Which one surface is an uniformly inclined 
plane having a convexo-concave pattern of a continuous 
prism shape and is a random re?ection portion because the 
aforementioned resin composition has a high melt ?uidity 
and can Well transfer a ?ne convexo-concave pattern formed 
on a cavity of a mold for injection molding. Such a light guide 
plate can be produced using a mold for injection molding, on 
the cavity of Which a convexo-concave portion is formed, by 
carrying out injection molding While transferring the con 
vexo-concave portion. Note that, as a method for providing 
the convexo-concave portion on the cavity of the mold for 
injection molding, a method for forming the convexo-con 
cave portion in a nested manner is easy and preferable. 

[0173] By providing at least such a light guide plate and a 
light source that irradiates lights toWard the light guide plate, 
an edge light type surface light source body to be used for 
mobile phones, portable terminals, cameras, Watches, laptop 
personal computers, displays, lightings, signals, automobile 
rear lamps, and poWer displays of microWave cookers can be 
constructed. As the light source, a self-illuminant such as cold 
cathode ?uorescent tube, LED, and organic EL besides a 
?uorescent lamp can be used. 
[0174] The light guide plate explained so far is composed of 
the aromatic polycarbonate resin composition having high 
melt ?uidity Without deteriorating the intrinsic characteristic 
properties of the aromatic polycarbonate resin, namely, trans 
parency, resistance to exfoliation of surface layer, thermal 
resistance, and chemical resistance, and can be applied to a 
variety of uses Without any restriction in requisite environ 
ment for its use. Further, as for the light guide plate, a ?ne 
convexo-concave pattern formed on a cavity of a mold for 
injection molding can be su?iciently transferred and Well 
shaped, and problems such as loWering of the brightness can 
be suppressed. Consequently, a surface light source body 
excellent in performance and having a high industrial value 
can be provided by using such a light guide plate. 

Examples 

[0175] Hereinafter, the present invention Will be further 
speci?cally explained, hoWever, the present invention is not 
limited to these examples. 
[0176] In the examples, “part” and “%” mean “part by 
mass” and “% by mass”, respectively. 

(Measurement of Rate of Polymerization) 

[0177] The rate of polymerization of polymer Was mea 
sured in accordance With the folloWing procedure. 
[0178] l) The mass of an aluminum pan is measured to 0.1 
mg order. (A) 
[0179] 2)About l g of the polymer is taken in the aluminum 
pan and the total mass of the polymer and the pan is measured 
to 0.1 mg order. (B) 
[0180] 3) The aluminum pan in Which the polymer is con 
tained is put in a dryer at a temperature of 180° C. and heated 
at this temperature for 45 minutes. 

[0181] 4) The aluminum pan in Which the polymer is con 
tained is taken out of the dryer, cooled in a desiccator to room 
temperature, and the total mass of the polymer and the pan is 
measured to 0.1 mg order. (C) 
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[0182] 5) The solid content of the polymer is calculated 
With the folloWing equation. 

[0183] 6) The rate of polymeriZation of polymer is calcu 
lated by dividing the solid content thus calculated by the 
theoretical solid content at the time of charging. 

(Measurement of Mass Average Molecular Weight Repre 
sented as MW and Number Average Molecular Weight Rep 
resented as Mn) 

[0184] The MW and the Mn Were measured in accordance 
With the folloWing procedure. 
[0185] They Were obtained from a calibration curve based 
on a standard polystyrene using gel permeation chromatog 
raphy. The measurement condition is as folloWs. 

[0186] Column: TSK-GEL SUPER HZM-N, manufac 
tured by Tosoh Corporation 
[0187] Measuring temperature: 400 C. 
[0188] Eluant: Chloroforrn 
[0189] Flow rate of eluant: 0.6 ml/minute 

[0190] Detector: RI 

(Measurement of the Amount of Epoxy Group) 

[0191] The amount of epoxy group in the polymer (A) Was 
determined in accordance With the folloWing procedure. 

[0192] 
[0193] l-l) Ten milliliter of the folloWing solution A is 
taken With a Whole pipette and introduced into a 100 ml 
Erlenmeyer ?ask having a ground stopper. 
[0194] Solution A: 0.1 N hydrochloric acid solution in a 
tetrahydrofuran/ ethanol (l/ l ) mixture 
[0195] l-2) The solution A thus taken is titrated With the 
folloWing solution B using phenolphthalein as an indicator. 
The end point of the titration is de?ned such that faint red 
color of this solution continues for 30 seconds, and titer of the 
solution B at this point is determined as X (ml). 

1) Blank measurement 

[0196] Solution B: 0.1 N alcoholic solution of potassium 
hydroxide 
[0197] 2) Measurement of the polymer (A) 
[0198] 2-1) The polymer (A) is taken in an amount of W (g) 
Within the range from 4 to 7 g in a 100 ml Erlenmeyer ?ask 
having a ground stopper. To this ?ask, 30 ml of tetrahydrofu 
ran (THF) is added to dissolve the polymer (A). 
[0199] 2-2) Ten milliliter of the solution A is taken With a 
Whole pipette and introduced into the Erlenmeyer ?ask in 
Which the solution of the polymer (A) is contained. 
[0200] 2-3) A condenser is attached to the Erlenmeyer ?ask 
and the ?ask is heated at 60° C. for 5 minutes. 

[0201] 2-4) After the Erlenmeyer ?ask is cooled, the con 
tents are titrated With the solution B using phenolphthalein as 
an indicator. The end point of the titration is de?ned such that 
faint red color of this solution continues for 30 seconds, and 
titer of the solution B at this point is determined as Y (ml). 

[0202] 2-5) The amount of epoxy group in the polymer (A) 
is calculated to one decimal place With the folloWing equa 
tion. 
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[0203] 
B. 

In the equation, f represents potency of the solution 

(Measurement of the Amount of Carboxyl Group) 

[0204] The amount of carboxyl group in the polymer (B) 
Was determined in accordance With the following procedure. 
[0205] 1) The polymer (B) is taken in an amount of V (g) 
Within the range from 12 to 15 g in a 200 ml Erlenmeyer ?ask 
having a ground stopper. To this ?ask, 100 ml of THF is added 
to dissolve the polymer (B). 
[0206] 2) The solution of the polymer (B) is titrated With the 
aforementioned solution B using phenolphthalein as an indi 
cator. The end point of the titration is de?ned such that faint 
red color of this solution continues for 30 seconds, and titer of 
the solution B at this point is determined as Z (ml). 
[0207] 3) The amount of carboxyl group in the polymer (B) 
is calculated to one decimal place With the folloWing equa 
tion. 

The amount of carboxyl group:f><0.1><(Z/1000)/V>< 
1000 (mmol/ g) 

[0208] 
B. 

In the equation, f represents potency of the solution 

(Compatibility of a Polymer) 

[0209] Compatibility of a polymer With an aromatic poly 
carbonate resin is determined as folloWs. 
[0210] Five parts of the polymer Were compounded With 95 
parts of the aromatic polycarbonate resin (Panlite L-1225WS, 
manufactured by Teijin Chemicals Ltd.) and the resultant 
mixture Was molded into a test piece having a Width of 50 
mm, a length of50 mm, and a thickness of2 mm at a molding 
temperature of 280° C. and a mold temperature of 80° C. 
using an injection molding machine (IS-100, manufactured 
by Toshiba Machine Co., Ltd.). 
[0211] A thin section Was sliced off from a central portion 
of the test piece using a cryomicrotome, and the thin section 
Was stained With ruthenium tetroxide or osmium tetroxide to 
obtain a sample for TEM observation. An optimum staining 
agent Was selected depending on a kind of a functional group 
contained in the polymer. 
[0212] A TEM image, having a magni?cation of 5,000 
times, of the sample thus obtained Was taken and a volume 
average domain radius, represented as dv, of the polymer 
dispersing in the aromatic polycarbonate resin Was measured. 

Production Example 1 

[0213] Production of the Polymer (A-1) 
[0214] To a separable ?ask equipped With a thermometer, a 
nitrogen introducing pipe, a condenser, and a stirring device, 
the folloWing emulsi?er mixture Was charged and stirred, and 
the ?ask Was heated to the inside temperature of 60° C. under 
a nitrogen atmosphere. 
[0215] Emulsi?er Mixture: 

Phosphanol RS-610Na (an anion emulsi?er, 1.0 part 
manufactured by Kao Corporation) 
Deionized Water 293 parts 

[0216] Then, the folloWing reducing agent mixture Was 
introduced into the separable ?ask. 
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[0217] Reducing Agent Mixture: 

Ferrous sulfate 0.0001 part 
Disodium ethylenediaminetetraacetate 0.0003 part 
Rongalit 0.3 part 
Deionized Water 5 parts 

[0218] The folloWing monomer mixture Was dropped into 
the separable ?ask over the period of 180 minutes, and then, 
the contents Were stirred for 60 minutes and polymerization 
Was ?nished to obtain a latex of the polymer (A-1). 
[0219] Monomer Mixture: 

Styrene 55.0 parts 
ot-Methyl styrene 24.0 parts 
Phenyl methacrylate 20.0 parts 
Glycidyl methacrylate 1.0 part 
n-Octyl mercaptan 0.5 part 
t-Butyl hydroperoxide 0.2 part 

[0220] Six hundred and tWenty ?ve parts of an aqueous 
solution in Which 5 parts of calcium acetate Was dissolved 
Were heated to 83° C. and stirred. The latex of the polymer 
(A-1) thus obtained Was gradually dropped into this solution. 
Then, the resultant solution Was heated to 91° C. and kept at 
this temperature for 5 minutes to coagulate the latex. The 
coagulated matter Was separated and Washed, and dried at 75° 
C. for 24 hours to obtain the polymer (A-1). 
[0221] The rate of polymeriZation of the polymer (A-1) Was 
95%, (MW) Was 52,000, (Mn) Was 23,000, and the amount of 
epoxy group Was 0.04 mmol/g. 
[0222] The (dv) of the polymer (A-1) in the aromatic poly 
carbonate resin Was 0.4 um, and the polymer (A-1) Was 
incompatible With the aromatic polycarbonate resin. 

Production Example 2 

[0223] Production of the Polymer (A') 
[0224] The same procedure as in Production Example 1 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(A') 
[0225] Monomer Mixture: 

Styrene 50.0 parts 
ot-Methyl styrene 24.0 parts 
Phenyl methacrylate 20.0 parts 
Glycidyl methacrylate 6.0 part 
n-Octyl mercaptan 0.5 part 
t-Butyl hydroperoxide 0.2 part 

[0226] The rate of polymeriZation of the polymer (A') Was 
95%, (MW) Was 52,000, (Mn) Was 23,000, and the amount of 
epoxy group Was 0.35 mmol/g. 
[0227] The (dv) of the polymer (A') in the aromatic poly 
carbonate resin Was 0.4 pm, and the polymer (A') Was incom 
patible With the aromatic polycarbonate resin. 

Production Example 3 

[0228] Production of the Polymer (B-1) 
[0229] To a separable ?ask equipped With a thermometer, a 
nitrogen introducing pipe, a condenser, and a stirring device, 
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the following emulsi?er mixture Was charged and stirred, and 
the ?ask Was heated to the inside temperature of 60° C. under 
a nitrogen atmosphere. 
[0230] Emulsi?er Mixture: 

Pelex SS-L (an anion emulsi?er, manufactured 3.0 part 
by Kao Corporation) 
Deionized Water 291 parts 

[0231] Then, the following reducing agent mixture Was 
introduced into the separable ?ask. 
[0232] Reducing Agent Mixture: 

Ferrous sulfate 0.0001 part 
Disodium ethylenedialninetetraacetate 0.0003 part 
Rongalit 0.3 part 
Deionized Water 5 parts 

[0233] The folloWing monomer mixture Was dropped into 
the separable ?ask over the period of 180 minutes, and then, 
the contents Were stirred for 60 minutes and polymerization 
Was ?nished to obtain a latex of the polymer (B-l). 
[0234] Monomer Mixture: 

Phenyl methacrylate 100.0 parts 
3-Mercaptopropionic acid 1.0 part 
t-Butyl hydroperoxide 0.2 part 

[0235] Six hundred and tWenty ?ve parts of an aqueous 
solution in Which 5 parts of calcium acetate Was dissolved 
Were heated to 83° C. and stirred. The latex of the polymer 
(B-l) thus obtained Was gradually dropped into this solution. 
Then, the resultant solution Was heated to 91° C. and kept at 
this temperature for 5 minutes to coagulate the latex. The 
coagulated matter Was separated and Washed, and dried at 75° 
C. for 24 hours to obtain the polymer (B-l). 
[0236] The rate of polymeriZation of the polymer (B-1)Was 
99%, (MW) Was 32,000, (Mn) Was 9,000, and the amount of 
carboxyl group Was 0.07 mmol/ g. 
[0237] The domain of the polymer (B-l) in the aromatic 
polycarbonate resin Was not observed, and the polymer (B-l) 
Was compatible With the aromatic polycarbonate resin. 

Production Example 4 

[0238] Production of the Polymer (B-2) 
[0239] The same procedure as in Production Example 3 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(13-2). 
[0240] Monomer Mixture: 

Phenyl methacrylate 100.0 parts 
3-Mercaptopropionic acid 3.0 part 
t-Butyl hydroperoxide 0.2 part 

[0241] The rate of polymeriZation of the polymer (B-2) Was 
99%, (MW) Was 14,000, (Mn) Was 2,000, and the amount of 
carboxyl group Was 0.2 mmol/g. 
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[0242] The domain of the polymer (B-2) in the aromatic 
polycarbonate resin Was not observed, and the polymer (B-2) 
Was compatible With the aromatic polycarbonate resin. 

Production Example 5 

[0243] Production of the Polymer (B-3) 
[0244] The same procedure as in Production Example 3 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(B-3). 
[0245] Monomer Mixture: 

Phenyl methacrylate 75.0 parts 
Methyl methacrylate 25.0 parts 
3-Mercaptopropionic acid 3.0 part 
t-Butyl hydroperoxide 0.2 part 

[0246] The rate of polymerization of the polymer (B-3) Was 
99%, (MW) Was 14,000, (Mn) Was 2,000, and the amount of 
carboxyl group Was 0.2 mmol/g. 
[0247] The domain of the polymer (B-3) in the aromatic 
polycarbonate resin Was not observed, and the polymer (B-3) 
Was compatible With the aromatic polycarbonate resin. 

Production Example 6 

[0248] Production of the Polymer (B') 
[0249] The same procedure as in Production Example 3 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(B') 
[0250] Monomer Mixture: 

Phenyl methacrylate 100.0 parts 
n-Octyl mercaptane 1.0 part 
t-Butyl hydroperoxide 0.2 part 

[0251] The rate of polymeriZation of the polymer (B') Was 
99%, (MW) Was 32,000, (Mn) Was 9,000, and the amount of 
carboxyl group Was 0.0 mmol/g. 
[0252] The domain of the polymer (B') in the aromatic 
polycarbonate resin Was not observed, and the polymer (B') 
Was compatible With the aromatic polycarbonate resin. 

Production Example 7 

[0253] Production of the Polymer (C-l) 
[0254] To a separable ?ask equipped With a thermometer, a 
nitrogen introducing pipe, a condenser, and a stirring device, 
the folloWing emulsi?er mixture Was charged and stirred, and 
the ?ask Was heated to the inside temperature of 600 C. under 
a nitrogen atmosphere. 
[0255] Emulsi?er Mixture: 

Phosphanol RS-610Na (an anion emulsi?er, 1.0 part 
manufactured by Kao Corporation) 
Deionized Water 293 parts 

[0256] Then, the folloWing reducing agent mixture Was 
introduced into the separable ?ask. 
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[0257] Reducing Agent Mixture: 

Ferrous sulfate 0.0001 part 
Disodium ethylenediaminetetraacetate 0.0003 part 
Rongalit 0.3 part 
Deionized Water 5 parts 

[0258] The following monomer mixture Was dropped into 
the separable ?ask over the period of 180 minutes, and then, 
the contents Were stirred for 60 minutes and polymerization 
Was ?nished to obtain a latex of the polymer (C-1). 
[0259] Monomer Mixture: 

Styrene 66.0 parts 
ot-Methyl styrene 24.0 parts 
Phenyl methacrylate 10.0 parts 
n-Octyl mercaptan 0.5 part 
t-Butyl hydroperoxide 0.2 part 

[0260] Six hundred and tWenty ?ve parts of an aqueous 
solution in Which 5 parts of calcium acetate Was dissolved 
Were heated to 83° C. and stirred. The latex of the polymer 
(C-1) thus obtained Was gradually dropped into this solution. 
Then, the resultant solution Was heated to 91° C. and kept at 
this temperature for 5 minutes to coagulate the latex. The 
coagulated matter Was separated and Washed, and dried at 75° 
C. for 24 hours to obtain the polymer (C-1). 
[0261] The rate of polymeriZation of the polymer (C-1)Was 
95%, (MW) Was 52,000, and (Mn) Was 23,000. 
[0262] The (dv) of the polymer (C-1) in the aromatic poly 
carbonate resin Was 0.4 um, and the polymer (C-1) Was 
incompatible With the aromatic polycarbonate resin. 

Production Example 8 

[0263] Production of the Polymer (C-2) 
[0264] The same procedure as in Production Example 7 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(02). 
[0265] Monomer Mixture: 

Styrene 51.0 parts 
ot-Methyl styrene 24.0 parts 
Phenyl methacrylate 25.0 parts 
n-Octyl mercaptan 1.0 part 
t-Butyl hydroperoxide 0.2 part 

[0266] The rate of polymeriZation of the polymer (C-2) Was 
95%, (MW) Was 25,000, and (Mn) Was 13,000. 
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[0267] The (dv) of the polymer (C-2) in the aromatic poly 
carbonate resin Was 0.4 um, and the polymer (C-2) Was 
incompatible With the aromatic polycarbonate resin. 

Production Example 9 

[0268] Production of the Polymer (C-3) 
[0269] The same procedure as in Production Example 7 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(C-3). 
[0270] Monomer Mixture: 

Styrene 48.5 parts 
ot-Methyl styrene 24.0 parts 
Phenyl methacrylate 27.5 parts 
n-Octyl mercaptan 0.55 part 
t-Butyl hydroperoxide 0.2 part 

[0271] The rate of polymerization of the polymer (C-3) Was 
95%, (MW) Was 45,000, and (Mn) Was 21,000. 
[0272] The (dv) of the polymer (C-3) in the aromatic poly 
carbonate resin Was 0.4 um, and the polymer (C-3) Was 
incompatible With the aromatic polycarbonate resin. 

Production Example 10 

[0273] Production of the Polymer (C-4) 
[0274] The same procedure as in Production Example 7 
Was carried out except that the monomer mixture Was 
changed to the folloWing composition to obtain the polymer 
(C-4). 
[0275] Monomer Mixture: 

Styrene 87.5 parts 
Phenyl methacrylate 12.5 parts 
n-Octyl mercaptan 0.5 part 
t-Butyl hydroperoxide 0.2 part 

[0276] The rate of polymerization of the polymer (C-4) Was 
95%, (MW) Was 49,000, and (Mn) Was 22,000. 
[0277] The (dv) of the polymer (C-4) in the aromatic poly 
carbonate resin Was 0.4 um, and the polymer (C-4) Was 
incompatible With the aromatic polycarbonate resin. 

Examples 1 to 7 and Comparative Examples 1 to 4 

[0278] The ?uidity-improving agents (1) to (11) Were pre 
pared by compounding the polymer (A), the polymer (B), 
and, if necessary, the polymer (C), With the ratios shoWn in 
Table 1. 

TABLE 1 

Example 1 Example 2 Example 3 Example 4 Example 5 Example 6 

Fluidity improving (1) (2) (3) (4) (5) (6) 
agent 
Constitution of MB NB NB NB/C NB/C NB/C 

?uidity improving 50/50 40/60 60/40 30/30/40 30/30/40 30/30/40 

agent 
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TABLE l-continued 

Kind of polymer: 
amount [part] 
Polymer (A) A-1 A-1 A-1 A-1 A-1 A-1 
Monomer (a1) St: 55 St: 55 St: 55 St: 55 St: 55 St: 55 
Kind ofmonomer: MSt: 24 MSt: 24 MSt: 24 MSt: 24 MSt: 24 MSt: 24 
amount [part] 
Monomer (a2) PhMA: 20 PhMA: 20 PhMA: 20 PhMA: 20 PhMA: 20 PhMA: 20 
Kind of monomer: 

amount [part] 
Monomer (a3) GMA: 1 GMA: 1 GMA: 1 GMA: 1 GMA: 1 GMA: 1 
Kind of monomer: 

amount [part] 
Functional group (X) Epoxy gr. Epoxy gr. Epoxy gr. Epoxy gr. Epoxy gr. Epoxy gr. 
Kind offunc. gr.: 0.04 0.04 0.04 0.04 0.04 0.04 
amount [mol/g] 
Polymer (B) B-1 B-1 B-1 B-1 B-1 B-2 
Monomer (b1) PhMA: 100 PhMA: 100 PhMA: 100 PhMA: 100 PhMA: 100 PhMA: 100 
Kind of monomer: 

amount [part] 
Monomer (b2) i i i i i i 

Kind of monomer: 

amount [part] 
Functional group (Y) Carboxyl gr. Carboxyl gr. Carboxyl gr. Carboxyl gr. Carboxyl gr. Carboxyl gr. 
Kind offunc. gr.: 0.07 0.07 0.07 0.07 0.07 0.2 
amount [mol/g] 
Polymer (C) i i i C-1 C-2 C-3 

Monomer (c1) i i i St: 66 St: 51 St: 48.5 

Kind ofmonomer: MSt: 24 MSt: 24 MSt: 24 
amount [part] 
Monomer (c2) i i i PhMA: 10 PhMA: 25 PhMA: 27.5 

Kind of monomer: 

amount [part] 

Example 7 Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3 Comp. Ex. 4 

Fluidity improving (7) (8) (9) (10) (11) 
agent 
Constitution of NB/C A C A'/B/C NBVC 
fluidity improving 30/30/40 100 100 30/30/40 30/30/40 
agent 
Kind of polymer: 
amount [part] 
Polymer (A) A-1 A-1 i A’ A-1 
Monomer (a1) St: 55 St: 55 i St: 50 St: 55 
Kind ofmonomer: MSt: 24 MSt: 24 MSt: 24 MSt: 24 
amount [part] 
Monomer (a2) PhMA: 20 PhMA: 20 i PhMA: 20 PhMA: 20 
Kind of monomer: 

amount [part] 
Monomer (a3) GMA: 1 GMA: 1 i GMA: 6 GMA: 1 
Kind of monomer: 

amount [part] 
Functional group (X) Epoxy gr. Epoxy gr. i Epoxy gr. Epoxy gr. 
Kind of?mc. gr.: 0.04 0.04 0.35 0.04 
amount [mol/g] 
Polymer (B) B-3 i i B-1 B’ 

Monomer (b1) PhMA: 75 i i PhMA: 100 PhMA: 100 

Kind of monomer: 

amount [part] 
Monomer (b2) MMA: 25 i i i i 

Kind of monomer: 

amount [part] 
Functional group (Y) Carboxyl gr. i i Carboxyl gr. i 

Kind of?mc. gr.: 0.2 0.07 
amount [mol/g] 
Polymer (C) C-3 i C-4 C-1 C-1 

Monomer (c1) St: 48.5 i St: 87.5 St: 66 St: 66 

Kind ofmonomer: MSt: 24 MSt: 24 MSt: 24 
amount [part] 
Monomer (c2) PhMA: 27.5 i PhMA: 12.5 PhMA: 10 PhMA: 10 

Kind of monomer: 

amount [part] 

Abbreviation: St; Styrene, MSt; OL-methyl styrene, PhMA; Phenyl methacrylate, GMA; Glycidyl methacrylate, 
MMA; Methyl methacrylate, gr.; group, func. gr.; ?mctional group 



US 2010/0029855 A1 

Example 8, Examples 10 to 15, and Comparative 
Examples 5 to 9 

[0279] An aromatic polycarbonate resin (Panlite 
L-1225WS, manufactured by Teijin Chemicals Ltd.) and the 
?uidity-improving agents (1) to (11) Were compounded in 
ratios shoWn in Table 2, supplied to a tWin screW extruder 
(TEM-35, manufactured by Toshiba Machine Co., Ltd.), and 
melt kneaded at 280° C. to obtain aromatic polycarbonate 
resin compositions, respectively. 
[0280] As a method for compounding each ?uidity-im 
proving agent With the aromatic polycarbonate resin, the 
aforementioned method (I) Was used. 

Example 9 

[0281] The ?uidity-improving agent (1) Was supplied to a 
tWin screW extruder (TEM-35, manufactured by Toshiba 
Machine Co., Ltd.) and melt kneaded at 200° C. to previously 
carry out the reaction betWeen the polymer (A-1) and the 
polymer (B-1). It Was con?rmed that the reaction betWeen the 
polymer (A-1) and the polymer (B-1) had been completed by 
measuring the amounts of the epoxy group and the carboxyl 
group. 
[0282] When the polymer (A-1) and the polymer (B-1) 
Were compounded, the amounts of the epoxy group and the 
carboxyl group in the ?uidity-improving agent (1) Were 0.02 
mmol/ g and 0.035 mmol/ g, respectively. After the melt 
kneading, these values became 0.00 mmol/ g and 0.015 mmol/ 
g, respectively, from Which it Was con?rmed that the epoxy 
group and the carboxyl group in the ?uidity-improving agent 
(1) had been quantitatively reacted. 
[0283] After the reaction betWeen the polymer (A-1) and 
the polymer (B-1) Was previously carried out by means of the 
above operation, the resultant ?uidity-improving agent (1) 
Was compounded With the aromatic polycarbonate resin 
(Panlite L-1225WS, manufactured by Teijin Chemicals Ltd.) 
With the ratio shoWn in Table 2 and the resultant mixture Was 
supplied to the tWin screW extruder (TEM-35, manufactured 
by Toshiba Machine Co., Ltd.) and melt kneaded at 280° C. to 
obtain an aromatic polycarbonate resin composition. 
[0284] As a method for compounding the ?uidity-improv 
ing agent With the aromatic polycarbonate resin, the afore 
mentioned method (II) was used. 
[0285] The folloWing evaluations Were carried out using 
the aromatic polycarbonate resin compositions obtained in 
Examples 8 to 15 and Comparative Examples 5 to 9. 

(Melt Fluidity) 
[0286] Spiral?oW length of each resin composition Was 
evaluated using an injection molding machine (IS-100, 
manufactured by Toshiba Machine Co., Ltd.). 
[0287] lnj ection molding Was carried out under a condition 
of a molding temperature of 280° C., a mold temperature of 
80° C., and an injection pressure of 98 MPa, and a shaped 
article had a thickness of 2 mm and a Width of 15 mm. The 
evaluation results are shoWn in Table 2. 

(Deterioration Attributed to Residence) 

[0288] Deterioration of each resin composition attributed 
to residence Was evaluated as folloWs. 

[0289] The resin composition Was held in a cylinder of the 
injection molding machine (IS-100, manufactured by 
Toshiba Machine Co., Ltd.) at 280° C. for 5 minutes, and then 
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spiral?oW length of the resin composition Was measured. The 
evaluation condition of the spiral?oW length Was the same as 
that described in the section of melt ?uidity. 

[0290] The deterioration attributed to residence Was evalu 
ated based on the folloWing standard. The evaluation results 
are shoWn in Table 2. 

[0291] G: The spiral?oW length changes less than 5% With 
respect to the value of melt ?uidity. 

[0292] NG: The spiral?oW length changes not less than 5% 
With respect to the value of melt ?uidity. 

(Haze) 

[0293] Transparency of each shaped article Was evaluated 
by haZe. 
[0294] A resin composition Was shaped by the injection 
molding machine (IS-100, manufactured by Toshiba 
Machine Co., Ltd.) to obtain a shaped article having a length 
of 150 mm, Width of 100 mm, and a thickness of3 mm. The 
shaped article Was subjected to annealing treatment at 120° C. 
for 2 hours and then used for evaluation. 

[0295] HaZe of the resultant shaped article Was measured at 
23° C. according to ISO-14782. The evaluation results are 
shoWn in Table 2. 

(Resistance to Exfoliation of Surface Layer) 

[0296] A cut Was made by a cutter on a trace of a sticking 
out pin on each shaped article shaped under the same condi 
tion as that used in the evaluation of melt ?uidity, and an 
exfoliation state of the surface layer Was observed With a 
visual observation. 

[0297] Resistance to exfoliation of the surface layer Was 
evaluated based on the folloWing standard. The evaluation 
results are shoWn in Table 2. 

[0298] G: There is no exfoliation of the surface layer 
observed. 

[0299] NG: There is exfoliation of the surface layer 
observed. 

(De?ection Temperature Under Load) 

[0300] Thermal resistance of each shaped article Was evalu 
ated by de?ection temperature under load. 
[0301] A resin composition Was shaped using the injection 
molding machine (IS-100, manufactured by Toshiba 
Machine Co., Ltd.) to obtain a shaped article having a length 
of 80 mm, a Width of 10 mm, and a thickness of4 mm. The 
shaped article Was subjected to annealing treatment at 120° C. 
for 2 hours and then used for evaluation. 

[0302] De?ection temperature under load of the resultant 
shaped article Was measured according to lS075-2. The load 
Was set to 1 .82 MPa. The evaluation results are shoWn in Table 
2. 

(DuPont Impact Test) 

[0303] Impact resistance of each shaped article Was evalu 
ated by DuPont impact test. 
[0304] A resin composition Was shaped using the injection 
molding machine (IS-100, manufactured by Toshiba 
Machine Co., Ltd.) to obtain a shaped article having a length 
of 100 mm, a Width of 50 mm, and a thickness of2 mm. 
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[0305] DuPont impact test of the resultant shaped article 
Was measured according to ASTM D2794. The evaluation 
results are shown in Table 2. 

(Chemical Resistance Test) 
[0306] Chemical resistance of each shaped article Was 
evaluated by a cantilever test. 
[0307] A resin composition Was shaped using the injection 
molding machine (IS-100, manufactured by Toshiba 
Machine Co., Ltd.) to obtain a shaped article having a length 
of 150 mm, a Width of 25 mm, and a thickness of2 mm. The 
shaped article Was subjected to annealing treatment at 1200 C. 
and then used for evaluation. The test Was carried out under 
the environment of 23° C. and 50% RH. 
[0308] The cantilever test Was carried out in accordance 
With the folloWing procedure. The evaluation results are 
shoWn in Table 2. 
[0309] 1) A shaped article is supported at tWo points, 
namely, at an edge portion of the shaped article and at a 
position about 30 mm from the edge portion, namely a ful 
crum. The shaped article is supported from an upper side at 
the edge portion and from a loWer side at the fulcrum. In this 
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case, each of the support at the edge portion and the support at 
the fulcrum is in contact With the shaped article in a line (not 
in a plane) orthogonal to a length direction of the shaped 
article to hold the shaped article horizontal. 
[0310] 2) A predetermined load is put on the other edge 
portion of the shaped article. A stress to be loaded on the 
shaped article is 20 MPa, and the Weight is determined by the 
folloWing calculation. 
[0311] Stress (MPa):6 LW/bh2 
[0312] L: Distance from the fulcrum to the load (m) 
[0313] W: Load (N) 
[0314] b: Width of the shaped article (m) 
[0315] h: Thickness of the shaped article (m) 
[0316] 3) On an upper side of the fulcrum, namely, an 
opposite side of the fulcrum, a 10 mm square ?lter paper is 
placed and gasoline is absorbed in the ?lter paper in such a 
Way that the gasoline does not ?oW out of the ?lter paper. The 
gasoline is regularly supplemented because the gasoline 
vaporizes. 
[0317] 4) The time, expressed in second, over the period of 
from When the gasoline is absorbed in the ?lter paper to When 
the shaped article is broken is measured With a stopWatch. 

TABLE 2 

Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12 Ex. 13 Ex. 14 Ex. 15 

PCl [part] 90 90 90 90 90 90 87.5 87.5 

Fluidity improving (1) 10 (1) 10 (2) 10 (3) 10 (4) 10 (5) 10 (6) 12.5 (7) 12.5 
agent 
Kind: Amount [part] 
Compounding (I) (I1) (I) (I) (I) (I) (I) (1) 
method of ?uidity 
improving agent 
Melt ?uidity [mm] 
Deterioration 
attributed to 

residence 
Haze 

Resistance to 

exfoliation of 
surface layer 
De?ection 
temperature under 
load [0 C.] 
DuPont impact test 

[11 
Chemical resistance 

test [second] 

228 228 230 225 246 255 285 284 
G G G G G G G G 

134 134 134 134 134 134 134 134 

40 40 40 40 40 40 40 40 

93 93 93 93 102 98 98 95 

Comp. 
Ex. 5 

Comp. 
Ex. 6 

Comp. 
Ex. 7 

Comp. 
Ex. 8 

Comp. 
Ex. 9 

PCl [part] 
Fluidity improving 
agent 
Kind: Amount [part] 
Compounding 
method of ?uidity 
improving agent 
Melt ?uidity [mm] 
Deterioration 
attributed to 

residence 

Haze 

Resistance to 

exfoliation of 
surface layer 

90 90 90 90 100 

(8)10 (9) 10 (10) 10 (11) 10 i 

(I) (I) (I) (I) i 

273 350 218 234 158 

NG G NG NG G 

1.2 3.5 2.2 0.7 0.35 

NG G G G 
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TABLE 2-continued 
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De?ection 133 134 134 
temperature under 
load [0 C.] 
DuPont impact test Not Not Not 
[I] Mesureable Mesureable Mesureable 
Chemical resistance 86 600< 100 

test [second] 

134 136 

1 42 

87 100 

Abbreviation: PCl; Aromatic polycarbonate resin (Panlite L-1225WS, manufactured by Teijin Chemi 
cals Ltd.) 

[0318] It is obvious from Table 2 that, as for the shaped 
articles of the aromatic polycarbonate resin compositions 
obtained in Examples 8 to 15, the ?uidity-improving agents 
improved ?uidity of the aromatic polycarbonate resins at the 
time of shaping Without deteriorating the intrinsic character 
istic properties of the aromatic polycarbonate resins, namely, 
transparency, resistance to exfoliation of surface layer, ther 
mal resistance, impact resistance, and chemical resistance. 
[0319] In Comparative Example 5 Where the polymer (A-1) 
Which Was incompatible With the aromatic polycarbonate 
resin and had an epoxy group as the functional group (X) Was 
singly used, transparency and impact resistance of the shaped 
article Were deteriorated and deterioration of the resin com 
position attributed to residence Was caused because an unre 
acted epoxy group still remained in the resin composition. 
[0320] In Comparative Example 6 Where the polymer (C-4) 
Which Was incompatible With the aromatic polycarbonate 
resin and did not have a functional group Was singly used, 
transparency, resistance to exfoliation of surface layer, and 
impact resistance Were loWered, though ?uidity at the time of 
shaping and chemical resistance Were improved. 
[0321] In Comparative Example 7 Where the ?uidity-im 
proving agent having an excess amount of epoxy group as the 
functional group Q() in the combination of the polymer (A) 
and the polymer (B) Was used, transparency and impact resis 
tance Were loWered and deterioration of the resin composition 
attributed to residence Was caused because an unreacted 
epoxy group still remained in the resin composition. 
[0322] In Comparative Example 8 Where the ?uidity-im 
proving agent in Which the polymer (B) did not have the 
functional group (Y) in the combination of the polymer (A) 
and the polymer (B) Was used, transparency and impact resis 
tance Were loWered and deterioration of the resin composition 
attributed to residence Was caused because an unreacted 
epoxy group still remained in the resin composition. 
[0323] In Comparative Example 9 Where the ?uidity-im 
proving agent of the present invention Was not compounded, 
?uidity Was loWer as compared With Examples 8 to 15. 

Example 16 and Comparative Examples 10 and 11 

[0324] An aromatic polycarbonate resin (Panlite 
L-1225WS or Panlite L-1225ZL-1, each manufactured by 
Teijin Chemicals Ltd.) and the ?uidity-improving agent (5) 
Were compounded in ratios shoWn in Table 3, supplied to a 
tWin screW extruder (TEM-35, manufactured by Toshiba 
Machine Co., Ltd.), and melt-kneaded at 2800 C. to obtain 
aromatic polycarbonate resin compositions, respectively. 
[0325] As a method for compounding the ?uidity-improv 
ing agent With the aromatic polycarbonate resin, the afore 
mentioned method (I) Was used. 
[0326] Each resin composition Was shaped using the inj ec 
tion molding machine (IS-100, manufactured by Toshiba 

Machine Co., Ltd.) to obtain a shaped article having a length 
of 100 mm, a Width of 100 mm, and a thickness of2 mm. 
[0327] The folloWing coating material composition Was 
prepared and applied on each shaped article by spray-coating 
such that the thickness of a coating ?lm after being cured 
became 8 urn. 
[0328] Coating Material Composition: 

Dipentaerythritol pentacrylate 40 parts 
UAl Which is an urethane acrylate having a 24 parts 
molecular Weight of2,500 obtained by a 
reaction among 2 moles of dicyclohexylmethane 
diisocyanate, 1 mole of nonabutylene glycol, 
and 2 moles of 2-hydroxyethyl acrylate 
Tris(2—acryloyloxyethyl) isocyanurate 23 parts 
2-(2-Hydroxy-5—t—butylphenyl)benZotriaZole 9 parts 
Bis(1—octoxy—2,2,676—tetramethyl—4—piperidinyl) 1 part 
sebacate 
BenZophenone 3 parts 
Organic solvent components: 

Isobutanol 140 parts 
Normal butyl acetate 50 parts 
Butyl cellosolve 20 parts 
Cellosolve acetate 10 parts 

[0329] Each shaped article Was heated after the spray-coat 
ing to vaporize the organic solvent components in the coating 
material composition. Then, ultraviolet rays having Wave 
lengths of 340 to 380 nm Were irradiated on the shaped article 
With an integrated light quantity of 3,000 mJ/cm using a high 
pressure mercury lamp in air to form a cured coating ?lm, 
namely, hard coat layer, on the surface of the shaped article. 
[0330] The folloWing evaluations Were carried out on each 
shaped article on Which the hard coat layer Was formed and on 
each shaped article on Which the hard coat layer Was not 
formed. 

(Instrumented Face Impact Test) 
[0331] Instrumented face impact test of each shaped article 
Was carried out under the folloWing condition. The evaluation 
results are shoWn in Table 3. 
[0332] Apparatus: High speed impact tester Hydroshot 
HTM-1 (manufactured by ShimadZu Corporation) 
[0333] Punch center diameter: 1/2 inch 
[0334] Punch receiver diameter: 3 inches 
[0335] Punch movement speed: 1 n1/ second 

(Weather Resistance Test) 
[0336] Weather resistance test Was carried out according to 
ISO-4892 under the condition of black panel temperature of 
63° C., humidity of 50%, and under intermittently sprayed 
Water. 
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[0337] YI’s of each shaped article before the test and after 
a lapse of 1,500 hours in the test Were measured according to 
J IS-K7105. The evaluation results are shoWn in Table 3. 

TABLE 3 

Comp. Comp. 
Example 16 Ex. 10 Ex. 11 

PC1 [part] 90 100 i 

LoW molecular Weight PC i i 100 

[PM] 
Fluidity improving agent 
Kind: Amount [part] 
Compounding method of ?uidity (I) i i 

improving agent 
Instrumented face Without hard coat 3360 4030 3550 
impact test [kgf x layer 

(5) i i 

10 

mm] With hard coat 2750 1540 400 
layer 

Weather Initial 1.24 1.11 1.24 
resistance test After a lapse of 1.91 1.71 1.91 

YI value (With 1,500 hours 
hard coat layer) 

Abbreviation: 
PC1; Aromatic polycarbonate resin (Panlite L-1225WS, manufactured by 
Teijin Chemicals Ltd.) 
LoW molecular Weight PC; Aromatic polycarbonate resin (Panlite 
L-1225ZL-100, manufactured by Teijin Chemicals Ltd.) 

[0338] It is obvious from Table 3 that the shaped article in 
Example 16, in Which the ?uidity-improving agent of the 
present invention is compounded, Was excellent in face 
impact resistance and Weather resistance as compared With 
the shaped articles in Comparative Examples 10 and 11. 

Examples 17 and 18 and Comparative Examples 12 
and 13 

[0339] An aromatic polycarbonate resin (Panlite 
L-1225WS, manufactured by Teijin Chemicals Ltd.), the ?u 
idity-improving agent (6), and a light diffusing agent Were 
compounded in ratios shoWn in Table 4, supplied to a tWin 
screW extruder (TEM-35, manufactured by Toshiba Machine 
Co., Ltd.), and melt kneaded at 2800 C. to obtain aromatic 
polycarbonate resin compositions, respectively. 
[0340] As a method for compounding the ?uidity-improv 
ing agent With the aromatic polycarbonate resin, the afore 
mentioned method (I) Was used. 
[0341] As the light diffusing agent, each of the folloWing 
agents is used. 
[0342] Acrylic light diffusing agent: Techpolymer MBX-S 
(5 um), manufactured by Sekisui plastics Co., Ltd. 
[0343] Silicone type light diffusing agent: Tospearl 120 (2 
pm), manufactured by Momentive Performance Materials 
Japan LLC, former GE Toshiba Silicones Co., Ltd. 
[0344] The folloWing evaluations Were carried out using 
the aromatic polycarbonate resin compositions thus obtained. 

(Melt Fluidity) 
[0345] Melt ?uidity of each aromatic polycarbonate resin 
composition Was evaluated in accordance With the aforemen 
tioned method. The evaluation results are shoWn in Table 4. 

(Light Diffusivity) 
[0346] Light diffusivity of each shaped article Was evalu 
ated as folloWs. 

[0347] Each resin composition Was shaped using an inj ec 
tion molding machine (IS-100, manufactured by Toshiba 
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Machine Co., Ltd.) to obtain a shaped article (light diffusing 
plate) having a length of 100 mm, a Width of 100 mm, and a 
thickness of 2 mm. 
[0348] Light diffusivity of the light diffusing plate Was 
measured according to DIN 5036, using a goniometer (GP 
200, manufactured by Murakami Color Research Labora 
tory). The evaluation results are shoWn in Table 4. 

(DuPont Impact Test) 
[0349] Impact resistance of each shaped article Was evalu 
ated With DuPont impact test. 
[0350] Each resin composition Was shaped using an injec 
tion molding machine (IS-100, manufactured by Toshiba 
Machine Co., Ltd.) to obtain a shaped article (light diffusing 
plate) having a length of 100 mm, a Width of 50 mm, and a 
thickness of 2 mm. 
[0351] DuPont impact test of the light diffusing plate Was 
measured according to ASTM D2794. The evaluation results 
are shoWn in Table 4. 

TABLE 4 

Comp. Comp. 
Example 17 Example 18 Ex. 12 Ex. 13 

PC1 [part] 87.4 87.4 99.9 99.9 
Fluidity improving agent (6) (6) i i 
Kind: Amount [part] 12.5 12.5 
Light diffusing agent A 0.1 i 0.1 i 

Light diffusing agent S i 0.1 i 0.1 

Compounding method of (I) (I) — — 

?uidity improving agent 
Melt ?uidity [mm] 260 263 154 157 
Light diffusivity 47.8 103.1 47.1 103.1 
DuPont impact test [I] 47 45 47 45 

Abbreviation: 
PC1; Aromatic polycarbonate resin (Panlite L-1225WS, manufactured by 
Teijin Chemicals Ltd.) 
Light diffusing agent A; Acrylic light dif?ising agent (Techpolymer MBX-5 
(5 pm), manufactured by Sekisui Plastics Co., Ltd.) 
Light diffusing agent S; Silicone type light diffusing agent (Tospearl 120 (2 
pm), manufactured by Momentive Performance Materials Japan LLC, 
former GE Toshiba Silicones Co., Ltd.) 

[0352] It is obvious from Table 4 that ?uidity at the time of 
shaping Was improved in the aromatic polycarbonate resin 
composition in Example 17 or 18, in Which the ?uidity 
improving agent of the present invention Was compounded, as 
compared With that in the aromatic polycarbonate resin com 
position in Comparative Example 12 or 13, in Which the 
?uidity-improving agent of the present invention Was not 
compounded. 
[0353] As for the light diffusing plate in Example 17 or 18, 
in Which the ?uidity-improving agent of the present invention 
Was compounded, it Was con?rmed that light diffusivity and 
impact resistance Were not deteriorated as compared With 
those of light diffusing plate in Comparative Example 12 or 
13, in Which the ?uidity-improving agent of the present 
invention Was not compounded. 

Example 19 and Comparative Example 14 

[0354] An aromatic polycarbonate resin (Panlite AD-5503, 
manufactured by Teijin Chemicals Ltd.) and the ?uidity 
improving agent (5) Were compounded in ratios shoWn in 
Table 5, supplied to a tWin screW extruder (TEM-35, manu 
factured by Toshiba Machine Co., Ltd.), and melt kneaded at 
2800 C. to obtain aromatic polycarbonate resin compositions, 
respectively. 








